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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outeide GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a) The information was developed for general guidance only and is
subject to change at any time;

(b} The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

() GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory c¢onditions;

(d) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer;

{e) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on 54AC32 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source., During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75 and 100 krads. After 100 krads,
parts were annealed at 25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 300 krads (cumulative)

Parts were then annealed at high temperature (100°C) for 168
hours. The dose rate was between 0.5 - 5.0 krads/hour, depending
on the total dose level (see Table II for radiation schedule}.
After each radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table III. These tests included
three functional tests (10MHz, at VCC voltages of 2.0V, 3.0V and
5.5V) after each radiation and annealing step.

All (8) parts passed all functional and parametric tests up to
300 krads. .Some slight degradation was observed in some of the
VOL and VOH tests as the total dose exposure reached 300 krads;
however, all parts remained well within the specification limits
for all parameters. Table IV provides the mean and standard
deviation values for each parameter after different radiation
exposures and annealing treatments. It also provides a summary
of the functional test results after each radiation/annealing
step.

Any further details about this evaluation can be obtained upon

request. If you have any questions, please call me at 301-731-
8954,



TABLE I. Part Information

Generic Part Number: 54AC32

SMEX Common Buy

Part Number: 5962-8761401CA (HA1Z24225)
SMEX Common Buy

Control Number: 1648

Charge Number: 90355

Manufacturer: National Semiconductor Corp.
Quantity Procured: 107

Lot Date Code: 9036a

Quantity Tested: 10

Serial Numbers of 802, 803, 804, 805
Radiation Samples: 806, 807, 808, 809

Serial Numbers of

Control Samples: 801, 802

Part Function: Quad 2-Input OR Gate
Part Technology: CMOS

Package Style: 14-Pin DIP

Test Engineer: R. Tosh
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Figure 1. Radiation Bias Circuit for S54AC32
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Table ITT.

Electrical Characteristics of 54AC32

TIESTS PERFORMED

PARAMETER VCC @ VIL VIH CONDITIONS FINS LIMITS: -55C TO +125C
FUNC 1 2.0V 0.0V 2.0V FREQ = 10MH=z ALL I/0 VOH>1.00V, VOL<1.00V
FUNC 2 3.0V 0.0v 2.0V FREQ = 10MH=z ALL I/C VOH>1.50V, VOL{l.%0V
FUNC 2 5.5V 0.0V 5.5V FREQ = 10MH= ALL I/0 VOH>2 .75V, VALI{Z.75V
VOH1 3.0V; INPUTS AT 0.90V AND Z.10V, EACH OUTPUT AT -50UA. 2.90V MIN
VOH?2 4. -_nU; INPUTS AT 1.35V AND 3.15V, EACH OUTPUT AT -50UA. 4.40V MIN
VO3 5.8V INPUTS AT 1.65V AND 3.85%5V, EACH OUTFUT AT -50UA. 5.40V MIN
vOoH4a 2.0V; INPUTS AY 0.90V AND 2.10V, EACH OUTPUT AT - 4MHA. 2.40V MIN
VOHS 4.5V; INPUTS AT 1.25V AND 3.15V, EACH OUTFUT AT —-Z4MA. 3.70V MIN
VOHG %.5V: INPUTS AT 1.&5V AND 2.85V, EACH QUTPUT AT -Z4MA. 4.70V MIN
VoH7y 5.5V; INPUTS AT 1.&5V AND 3.85V, EARCH OQUTPUT AT -50MA. 3.85V MIN
VOL1 & 3.0V; INPUTS AT 0.00V AND 3.00V, EACH QUTPUT AT 5S0UA. 0.1V MaX¥
VOLZ & 4.5V; INPUTS AT 0.00V AND 4.50V, EACH OUTPUT AT 50UA. .1V MAX
VOLE & 5.5V; INPUTS AT .00V AND 5.5%0V, EACH GUTPUT AT 5S0UA. .1V MAX
VoL4 & 3.0V; INPUTS AT ¢.00V AND Z.00V, EACH O0UTPUL AT G.HhY  MAX
VOLS A 4.8V; INPUTS AT .00V AND &.%0V, EACH QUTEUT AT P.BV O MAE
v A 5.5V; INFPUTS AT 0.00V AND % .50V, EARCH CUTPUT AT L. 0.5V MAZ
) # 5.5V; INPUTES AT .00V AND 5.5%0V, EACH GUTFUT AT S0HMA. 1.65V M&XE
I1L 5.5V ;BACH IHNPUT TESTED AT VIN=C.0V. —-1U0s T0 0.0UA
ITH 5.85V;EACH INPUT TESTED AT VIN=5.5V. ouAs  TO 1.0UR
TLCH 5 5‘J_, J.II'F‘UT.:' AT 5.5V, 80.0UA MAX
ICCL 5.5V: INPUTS AT 0.0V 80.0UA MAX
FARAME ]ZF F- vCce CONDITIONS FINS LTI‘;ITH 25C
TPLH1 A TG ¥ 3.0V VIig = oy 70 VCC  COMP = 1.5 1IN TO 10.0NS
TPLH1 B TO Y A0V VIN = OV TD VEC COMF = 1.5% Nz TOQ 1C.0NS
TFHLLI A TO ¥ 2.0V VIN = 0V TG VIO COMP 1.5V INE TGO S.8HS
TPHLLI B TG Y 2.0V YVIN = 4V 170 voC©  COME = 1.5V IME  TO  9.5NS
TPLHZ A TO ¥ 4.5V VIN = OV TO VCT COHE = 2.125V Iys TO 7.5 NE
TPLHZ B TG ¥ 4.5V VIN = oV T VCC COME = ZUEGV NS TG 7.5 NS
TEHLZ? A TO Y 4.5V VIN ov TO Voo COoMP o= 225V 1R T0 7.5 NS
TPHLZ B TO ¥ 1.5V VIN = 0V T0 VOO COME = 20145V INE  TO  7.% NS

COMMENTS /EXCEFTTONS
+ VOIL, TESTS WERE FERFORMED WITH VIL= 0.0V AND VIH=VCC DUE TO "ATE NOLSES'
~ 1IH TEST WAS PERFORMED WITH OTHER INPUTEZ AT VCC.
~ AC TESTS WERE PERFORMED WITH 10ma QUTPUT LOADING.
~ YIL(MAX) AND VIH(MIN) WERE CHECKED GO/NQ GO WITHIN THE VOH TESTES.



TARLE II. Radiation Schedule

EVENTS

DATE
1) Tnitial Electrical Measurements 07/16/91
2y 10 krads irradiation @ 525 rads/hr 09/10/901
Post 10 krads Electrical Measurements 09/11/91
3) 20 krads irradiation @ 525 rads/hr 09/11/91
Post 20 krads Electrical Measurements 09/12/91
4} 30 krads irradiation @ 525 rads/hr 09/12/91
Post 30 krads Electrical Measurements 09/13/91
5) 50 krads irradiation @ 295 rads/hr 09/13/91
Post 50 krads Electrical Measurements 09/16/91
) 75 krads irradiation @ 1250 rads/hr 09/16/91
Post 75 krads Electrical Measurements 09/17/91
7} 100 krads irradiation @ 1250 rads/hr 09/17/91
Post 100 krads Electrical Measurements 09/18/91
8) 24 hrs annealing at 25°C 09/18/91
Paost 24 hr Electrical Measurements 09/18/91
9) 168 hrs annealing at 25°C pg/s18/91
Post 168 hr Electrical Measurements 09/25/91
10) 200 krads irradiation @ 5000 rads/hr 09/25/91
Post 200 krads Electrical Measurements 098/26/91
11) 300 krads irradiation @ 5000 rads/hr 09/26/91
Post 300 krads Electrical Measurements 09/27/91
12) 168 hrs annealing at 100°C 09/27/91
Post 168 hr Electrical Measurements 10/04/91

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSEC.

- All electrical measurements were performed off-site at 25°C.

~ Post 100 krad annealing was performed at 25°C under bias and

post 300 krad high temperature annealing was performed at 100°C
under bias.



